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ABSTRACT

Hibiscus sabdariffa Linn. (Malvales) varieties amdely used in sub-Saharan Africa as plant food
and in folk medicine. Several studies have focusethe variety sabdariffa of different countries;
but the one that from Benin has not been invest@jalhe present study has evaluated some
physicochemical characteristics and mineral conteintwo varieties of Hibiscus sabdariffa seeds
from Benin. The Physicochemical analysis resulaioietd were as follows:96.12 £0.17 and 96.19 +
0.05% of dry matter, 5.40 £ 0.40and 4.94 + 0.10%ash, 4.69 +0.07 and 2.31 + 0.02% of crude
proteins, 0.71 £0.03 and 1.09 + 0.05 mg/ml of wiia C respectively for sabdariffa and altissima
varieties seeds. Spectroscopy used for mineralyaigatevealed in the two seeds varieties:43.10 +
0.003 and 71.68 +0.002% of manganese, 12.91 £Dd&@ 9.89 +0.17mg/kg of copper, 128.54 +
0.40 and 85.08 £0.12 mg/kg of iron , 44.47 + 0&6@ 16.24 +0.06mg/kg nickel, 231.53 +£0.2 and
440.51 £0.58mg/kg sodium, 61.44+ 0.57and 45.94@0ng/kg zinc. Following the above results,
Hibiscus sabdariffa variety altissima and Hibis@abdariffa variety sabdariffa seeds can be used
as food supplement or additive to resolve or preweitriments deficiency consequences.
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INTRODUCTION

The use of plants by humans for various purpoststdasery long time and is as old as the history
of humanity [1]. Indeed, the rich and diverse Adnicfloras, plant resources including ornamental
and medicinal plants occupy a large place and afaymportant role in the African economy [2].
Thus more than 500 species of Hibiscus are knovthdrworld. These plants are found in tropical
and subtropical areas [3]. Most species are usedrrzamentals except faabdariffa species,
among which two varieties dflibiscus sabariffahave been identifiedsabdariffa variety which
calyxes are light or dark red aradtissima variety with green calyxes. Previous studies have
evaluated the varietyabdariffacalyxes and revealed their anthocyanins contkatr; &intioxidants,
antiseptic, aphrodisiac anti-inflammatory, anti @anproperties [4],[5].

Regarding the seeds, some studies have focusetiysicpchemical characteristics sdibdariffa
variety originated from Cote d’lvoire and Senedil [n Benin, “Yanyanku” and “lkpiru” are two

31



Fifa T. D. BOTHON et al J. of Appl. Sci. And Research, 2016,4(5):31:36

fermented products based éthbiscus sabdariffaseeds, these products are used to enhance the
flavor of many dishes including soups and sauck<Bjut most ofHibiscus sabdariffaconsumed in
Benin is imported from Senegal and Mali, in recggdrs some farms appear in Benin. To date there
is no work on the characterization of seedslifiscus sabdarifféfrom Benin [8]. The aim of the
current study is to determine some characterigtit$ minerals content of these seeds for their
valorization in nutrition and as well as in medgin

MATERIALS AND METHODS

Plant material: Hibiscus sabdariffavariety sabdariffaand Hibiscus sabdariffavariety altissima
seeds were harvested September 2014 from Lobogoo&igopa region in, Mono a department of
Benin.

Physicochemical analysis:Using the powdered seed, the dry matter content aedsrmined
according to the method AOAC (1984)[9]. Ash conteas obtained after calcination in the oven at
290 to 600°C following the method AOAC [9].

Vitamin C content: Vitamin C contained in analyzed samples was detsnby titration with
thiosulfate and diiodine in the presence of stftch.

Proteins contentThe crude protein content was determined from gérocontent, which was
determined using Kjedahl method [11].

Mineralscontent: Seeds of the two varieties bfibiscus sabdariffavere reduced to ashes after
cremation; ashes were digested for 30 min in aurexof nitric acid 1M and hydrochloric acid 3N.
The filtrates were used to determine minerals aantellowing NF EN 14082 [12] and ISO 15587-
2 [13] methods, using flame atomic absorption spscopy (VARIANT with spectra A110
software).

RESULT AND DISCUSSION

Dry matter, ash, vitamin C and protein contentsheftwoHibiscus sabdariffasarieties seeds are
presented in Table 1. Dry matter contentsabdariffa variety is substantially equal to that of
altissima variety; so the same conclusion is done for thdsme contents (3.88 — 3.81%
respectively). Those water contents are lower th# the value recommended by the Codex
Alimentarius [14] and the value (5.85 to 7.62%)ameended by the National Institute of
Agricultural Research of Benin [15]. Regarding asimtent, it is relatively high in theabdariffa
variety, but the values obtained with the two @ are higher than what is recommended by the
Benin standard NB 01.03.004 (2.5%) [16] and thedFaad Agriculture Organization (4.8%) [17].

Table 1: Physicochemical analysis, Vitamin C and Proteorgents oHibiscus sabdariffsseeds

Varieties | Dry matter (%) | Ash (%) Vitamin C (mg/ml) | Protein (%)

Sabdariffa | 96.12 + 0.17 54+040 [0.71+0.03 4.69 +0.07

Altissma | 96.19 +0.05 494 +0.10] 1.09 +0.05 2.31+0.02

The Table.1 indicate that varietjtissimaseeds are rich in vitamin C thaabdariffavariety, while
the most important protein content was found invdueetysabdariffa Vitamin C (Ascorbic acid) is
a water-soluble vitamin required in high amountijtagoss is frequent from body. It participates in

32



Fifa T. D. BOTHON et al J. of Appl. Sci. And Research, 2016,4(5):31:36

reversible oxidation reduction system [18]. Onlyycas were studied by previous works, for their
vitamin C content and any study has focusedAtiissimavariety seeds. These seeds because of
their vitamin C content can be used as anti-oxidawntrces. Protein content of the seeds decreased
with the color of the variety, protein content bktvarietysabdariffais twice higher than that in
altissimavariety. It justifies its use in some African caues, for the manufacture of traditional
condiments for cooking and fermentation [7], [19].

In previous works the most studied ldibiscus sabdariffavas sabdariffavariety, only few work
focused on the varietgltissima In India, a study on varietyabdariffaseeds shows 92-94% dry
matter, 5.4% ash, 18-22% of crude protein [20]Malaysia the same varieties of seeds contains
91.02 % of dry matter, 7.5% ash and 33.5% of cquaeein[21]. Ayssuwede [22] obtained with
Senegal samples 89.9% of dry matter, 27.3% of cpuotein and 10.7% of ash. Egypt and Lebanon
samples contain respectively 90.75 and 94.68% yfnaatter, 6.89 and 5.60% of ash, 31.2 and
28.67% of crude protein [23]. Cisse in a review kv§24] on sabdariffa variety shows the
following average contents: dry matter 80.7%, afi¥band 26.2% of crude protein. Compare to
previous works results; the content of protein miad in the current work is very low.

Table 2: Minerals composition of the two varietieskibiscus sabdariffaseeds

Hibiscus sabdariffa varieties
Minerals Sabdariffa Altissma
Calcium (%) 0.93+0.04 0.86 +0.05
Chromium (mg/Kg) nd nd
Potassium (%) 1.41 +0.002 1.26 + 0.002
Cadmium (mg/Kg) nd nd
Sodium (mg/Kg) 231.53+0.2 440.51 +0, 58
Nitrogen (%) 0.75+£0.07 0.37 £0.02
Nickel (mg/Kg) 44.47 +0.6 16.24 + 0.06
Phosphorus (%) 0.57 £0.03 0.54 +0.07
Zinc (mg/Kg) 61.44 £ 0, 57 45.94 + 0.04
Iron (mg/KQ) 12854 0,4 85.08+0, 12
Manganese (mg/Kg) 43.10 +0, 0083  71.68 £ 0.002
Magnesium (%) 0.38+0, 05 0.30 £ 0.02

33




Fifa T. D. BOTHON et al J. of Appl. Sci. And Research, 2016,4(5):31:36

Copper (mg /Kg) 12.91+£0.002 9.80 +0.17

Lead (mg/Kg) nd nd

nd = not determined

The different minerals contents in the two varet®f seeds are presented in Table 2. Variety
sabdariffaseeds are richer in copper, iron, nickel and mhereas those of the varietjtissima
contain a high content of manganese and sodiunsgPloous, potassium, calcium and magnesium
are at substantially equal levels in the seedfi®ftivo varieties studied. Cisse aald24] in his
synthesis work osabdariffavariety seeds, has reported: 680 mg/100g of aaleind sodium, 420
mg/100g of magnesium, 1350 mg/100g of potassiugnnigy/100g of zinc and 8.8 mg/100g of iron.
Congo sabdariffa variety seeds contain: 647.0 mg/100g of calciu®s®.@8mg/100g of sodium,
442.8mg/100g of magnesium, 1329mg/100g of potassamd 510mg/100g of phosphorus [26].
Minerals values contents obtained in the currandystire very low; geographical origin of plants,
belonging to the same species can result diffecencentration of elements depending of soil
features and environmental pollution [27]. Leadelithe other elements of zinc, copper, iron,
chromium and cadmium is generally the metal of gceacern as well as being phytotoxic [28] but
minerals are important for vital body functions lsus acid base and water balance. A diet rich in
potassium reduces the risk of hypertension [29¢iwa and phosphorus are the minerals present in
the largest quantity in the structure of the bodg & the bones [18]. Copper is a trace element
present in all tissues and is required for cellutspiration, pigment formation, and connective
tissue strength [30]. This study showed cadmiumoroiium and copper content of the seeds were
lower than recommended by World Health Organizatiorraw plant materials: 0.3 mg/kg of
cadmium, 2mg/kg of chromium and 20 mg/kg of Copf&f]. Zinc deficiency increases the
production of free radicals and reactive oxygencsse which can result in increased oxidative
damage cellsmembranesit have antioxidant prop8&j[B1].Zinc is a mineral that is a component
of more than 300 enzymes needed to repair woundstames fertility in adults and growth in
children, synthesize protein, and helps cell repcef32]. Nickel is required in minute quantity for
body as it mostly present in pancreas and hengs plaimportant role in production of insulin. But
uptake of large amount of it results in lung canbath defects, and heat disorder, most common
ailment arising from nickel is allergic dermatif82]. Excess in iron causes siderosis and can lead
to cirrhosis, while the deficit is the cause ohirdeficiency anemia[33].Iron deficiency anemia has
been associated with poor cognitive development [z@fthvior problems [34]; Manganese is an
essential trace element for normal growth and dgweént for cellular homeostasis [35],it
deficiency causes skin lesions and bone malform486].Sodium is an essential nutrient necessary
for maintenance of plasma volume, acid-base balanddransmission of nerve impulses. Increased
sodium consumption is associated with increaseddloressure. Lower sodium intake is also
associated with a reduced risk of stroke and taiednary heart disease in adults [36]. The presence
of these minerals irHibiscus sabdariffaseeds (iron, zinc, nickel, manganese, vitamin @ an
protein) gives them an important place in animals lauman feed and health.

CONCLUSION

Hibiscus sabdariffavariety sabdariffa seeds with their crude proteins iron and zinc eont
Hibiscus sabdariffavariety altissima content in vitamin C and manganese. The both vesief
seeds can play important role in dietary of devielppountry population. A study on the most
samples oHibiscus sabdariffavarieties seeds come from another area of Bemndsssary.
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